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(54) SEMICONDUCTOR INTEGRATED CIRCUIT 

(57)Abstract: 

PURPOSE: To provide the semiconductor integrated 
circuit able to realize low power consumption while 
keeping a high speed operation. 
CONSTITUTION: First and second write differential 
amplifier circuits 10, 50 and 1st and 2nd data holding 
differential amplifier circuits 20, 60 are respectively 
connected to 1st and 2nd constant current circuits 41, 
42 and a current is supplied from the 1 st and 2nd 
constant current circuits 41 . 42, so as to decrease a 
current flowing to the 1st and 2nd holding differential 
amplifier circuits 20, 60 smaller than a current flowing to 
the write difFerential amplifier circuits 10, 50. 
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yt^h^ty^. Vyy'y:^^Q\2. Q%\^:tyt^h:t \z^\mv^^th^tt^'^^tf^h^ 
y-^mt-r^o z<75je*. -^y^^-SfBi occtt. Vy so [003 9l ^2<o;£m8ftIsIK4 2dset?St"5S8fc1Ei 



(e) 



^lb(i]gS2 0. eo\tv'-^(Di^^mi¥^n^J:oZtt- JO 

[0 0 4 01 ttz. mi^XXf^2(DT-^i^n^W}^ 
SS2 0. 6 OfiSin^^R 11. R12. R13. Rl 
4iSXXf1&^m^Rls R2. R4. R5«r^^LT^7 

ctU^m 2 (7)SiZ^^il)(HlSS 10.5 0 llfeln^^igfet^T- 
Rl. R2. R4. R 5^^^LTg?lS^?tl-CV^^o CCO 
«i*i;iJ:'0. ffilTLSIi^Rl. R2. R4. R5 0«ttM 

^ a . ffifei^T-R 11. R12. R13. R14 OSfet 
fi^b ct-r^i:. b = { ( I w - I h) / I h } a C0§^ 20 

2 0. eoT'fi. iimm^m^ii^^. 
[0 0 4 1 ] $(bt;i. :^^5£0^J^cffll^Tl^^/M?^<-7 

^Z^t^'^X^^o 

[0 0 4 21 i^±{Cii!i-<yc ct 0 \c:^mW\Xit. #iA^ 

^ti. :^^mmx\txtitLxmmm^^m\^^x 4o 
xhmmm^t-^mxhho 

[0 0 4 3l»:«C. i^^mzX^^2<3r>mW\<0^^» 

Wimm^^^^xmm^^muit-h^mir^a 11211 
i^^m(D%2(Dnm^\xh^'^y^^- • ^i^-y^^u 

• 7D .;/y0|^(;)(ElSSIilT'fo5» (2l2(CioV^X^gl 1 

-r^p lil2IC:fc^l^Tll}l ^^/^^.-^fi. ffifit5^T-Rl 
1. R12. R13. Rl 4?r®M5#. Sl:fccJ:l/S2 
(7:)Sii^»lHlKl 0, 5 Oi:^l^J:UJ^2(Of'-:?(l& 
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^^miHlSS 2 0 . 6 0 <i:$r^n^*ni:^SlKL. mE^J 
Pfilgi^D II. DI2. DI3. DI 4€rW4tfc,^.T* 

[0 0 4 41 mE^JPfiSli=-D I lll^Pfl«i=-Ml t^y 

>'K4Si^GND<b(Dfp1(C. mE^JPS5(t^D I 2(14^0^ 

fz. HEHPIiSS^D I 3. D I 4 t)(^18ic:7"-:?m;^« 
i^Oi. OO <i:^7:/ KdSg^GND(t(7)r«^lc-etv^*tiS 
Jl^^n^o SJE^JPSi^i^D I1.D12. DI3.DI 

[0 0 4 5] ±Ei^^c7)#iHlgScolfjf^*3j:l/#lH]^--cO 

^mti:^^mm^'S^^wmm^m^'t^^tt^x^ 

[0 0 4 61 J^iT. 3js:^^{Cj:6|g3CO^S60iJ(7)^^i*: 

mm^^\^'0\.'xmm^^mL^j:t^ht$tmi'^o ^^^t 
:^^m(Dm3o:>mmmxh^^:^^- - :^i^-ymy'j 

• .;/7'(H]8S<OlHiKlilT'fc5p 

[0 0 4 7] :$:[HlSS(l. G a A s 6 1' MlftiKO 1 1 I - 
VS^. I I - V \mt^m^m^^fi^^<n'ys y 
— V'^^^^VyV^y'^^ (Meda 1-Semico 
nductor Field Effect Tran 

s i s t o r . ^xj^mh^yy^y'y^^ 

b^f^^tl-Sy-^je-^M^^lHlSS (S o u r c e Co 
up led Fet L o g i c ) ^fflV^y^ctcDffc 

So 

[0 0 4 8] ^[H]S§fi. -^:?^^-:7!; >y7'-:7D .vt'IeI 
3§<i:?:^6-^^^-0l5 1 0 0. -7;?.^-|H5 1 0 0(7)i!jj^(C 

Z^\LX^'^irh7^'^-'fy') y-^ ^ y^y-f^^tti^ 

X U-y^2 0 0 ^^tPo '7:^^'-l^l 0 0(1. %1<D 

10.^1 (D7'-^i^nmm^^2 0. w, 

KD^ay^ ^iblHlK 3 1 <D—U. ^2<D^uy^ MWi 
[H1SS3 2<7)-a5. Sl<7)^S»f[lHlS§4 1 ^^tfo ^fc. 
y^U-ygl52 0 OH. H 2 <7)SiA^llj[E]SS 5 0 . ^ 2 (7> 

r-i^'i^fipsaiBisse 0. mi(r>^ a y^m&m^s I 
<D-^: m2(D^oy^mmmn3 2<D-ns %2<n'^ 

[0 0 4 91 mi (OffiiZiUfiblH]^ 1 0 llS^Sb* K 7 > 
v^^^^Fl. F2$r'&tfo h7>v^;^^ F 1 . 

T-Dl. ^^(7)S!im/l;5^A;^)^n5^1 <0^ffij[HlSSffl 

SiiiimcT-v g g 1 i:-en^*tiif«!$:MSo 



(T) 
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U-f ^-tiffietSi^-R 11. R 1 2 Sr^ UT« 1 Ot--:^' 
i*^MSjlH]SS2 0 <^gJi^^n^o ±l5^ll^(^c}:«9. mi 
coSiAManiSS 1 0 (iS 1 OrJ' p HSiilHlSS 3 l 

x-^i$'A:^»«^Di*^bA;^$ti:/tT-:^'*3j:tJ« 
■f:(7)'r'-^osex-^;5^*g6T:^^R 1 1 . R 1 2 =£r^h 

[0 0 5 0] ^l(DT-^i^nmW}^^2 0itm^^)}^ JO 

F 3 coy- hfil:!^^^ VC/X^ F KU^ >• 

a^h^>v^^^F3. F 4<7)y-v^{l^iig^^$n. 
^2(7)^:^0 :;/>:^Mi!j(H]S#3 2 <hS^^h.^o mi^^>t]^h 
yyi^^^FS. F4<0KU>1' Vtiffiin^i^R 1. R2 
:fcJ:t;S^*T-R 1 1 . R 1 2^^LXyyy\''m,mi^ 

^GNDtmm^ti. ^fz. ^mii^^ui. uotmm 20 

OfiS^S^Rlls R\ 2^it\.XXfl^k\^tL'f-^ 

m\(D7'-^^^y^mM]^^^2(Dmm^^^y:^x 

[0 0 5 1 1 ^2 (7)»iZi^»lHlK 5 0 h 7 

OT•'-^^3J:t>*lo^og^^mffi$rA;^IUTV^6rci6. m 

l^a^ h^vv^;^^ F 8. F 9coy- K(iF;?:^c7)S£pa; 
>i>:^^FS. F 9<oy-^{t^m^i^^ti. 

^FZ. F9C0KU>r>'(mfei^^R4. R5^^t 
l/^ yJiSfit^^R 1 3. Rl 4^'frLXm 2 (Dlr-^ 

^wmmm^6 0 tmm^ti^o ±^^mmcx^. %2 

t7)#iXMfblH]g§ 5 0 1^ m 1 CO ^ C2 :y ^ ^i^lHlSS 3 1 (::i^r> 
CT. 4^rHW^MO?!)^«bA;^$nytx-^:}Bj;a'-tcor 

-^(D^L^T-^t'^^^m=^R\^. R14^:frLTm 

[0 0 5 2] m2(7)T^-^{^i#^®)[Eiss6 otimi^a:^ 

h7:/v^;^i?^F 10, F 1 1 ^-^tPo K^^v^ 

;^^F 1 0(oy- vv^;^^F 1 l(7)K 
u^y<^. ^^^^VyV'y7.^F 1 l(7)y- hfimi^ 
'^h^Vyy'yT.^F 1 00 Ku>< 

A;^i<i:m;^?;5^^Mg^ji^^tb5/^-t-#j#*tt?lit<i:^<^o 
Ti^5o m^a^h7Vv^;^^F 1 0> F 1 i<7)y-;5^ 
fi^iiJ^Jf^^n. %2(r>^ uy^^w^l^'^2bWm.^ 
h.5o a:^^* F 10, F 1 1 (?5 Ku-o 

\tWSm=i-R4. R 5ioJ:t)^jgei5!liF-R 1 3. R14^ 5^ 
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^fcti;^Si^O 1 . 00 i:^i^•t'i^jS«^$i^^a ±IE«|^ 
{iJ:'9. %2(r>7'-^^n^mm^^(^\%. IgfetJg^R 
13. R 1 4^:frLTM2coSiA^ib[H]K5 OTli^bA;^ 
^tiy^r--^^. %2(D^ x2y^'^W^%^2(0%'(^\Z. 

iSCXiSi^t. f^-i5'tti;^/iffiT-oo. oi--a;^'r5o 

[0 0 5 3] %\<r>^^ !y iJ^HttlHlKS 1 tiSSSb* h 

^Vv^^^^ FS. F 1 2^^if. m^am hy^^v^:^^ 

F 5(7)y- hfiFjT^<75mi£:d^A;^^n6ii2(7)M®][Hii^ 
ihiss 1 oa)y-;^o*a^ji^«FR^g^j^^ti^o n^^* 

N7>'v^7L^F 1 2<D^— hflRlT^tO^P y^^t-^^^A 

yi?A;^^^^c 1 y\t.m2(Dm 
iiMil)lHllS5 OOy-::^O^iig!gtSFI5«t^JI^$it5o « 

h^^v^^^ F 5. F 1 2 (DV — 

ti. mi<7D^l;?jfLlH]lJS4 1 <!:^M^n5o -bieSi^tcJ: 
•9 . ^ 1(7) o ^ftlHliS 3 1 om^a* K 7 >- i^:^ 
^ F 5 1 OSi^^lSlHlK 1 0 (Dlbf^Sr. h 
^yv^;^^F 1 2t^^2(r>m^^mmm^^0<oW\V^i:^ 

[0 0 5 4] m2(Oi^uy{7mSsm^Z 2 fiS^^^ h 
yy^J^^F^s F13^^tfo m^^a^ h^>'i:^:^^ 
F 6<7)y- MliJ' n :y ^A;^i^^C 1 ct. KU'<:/filg 

1 (Oy"— ^ MSbiHiK 2 0 (7> y — ;^ co^ii^igsep ^ g 
JB^^^xSo «lf^*.h7>'v^:^^F 1 3oy- HJ*m2 

(Dmwim^mmmm.E.^'^v ^ 2 1 . vu^>'\tm2 

(Dy-^^^mW}\El^e 0i7:)y-;^(7)^iig^j^gptS^^ 
^tiSo l;#a^h7ve^:^i$'F 6. F 1 3(7)y-:J^H 

^iis^g^ix. ^2(D^m,m^^4 2 tmm^n^. ± 

f5^/S(;iJ:«0. ||2(7)iJ' D .;/^^ib(H]8§3 2(;5m^^>!jm 
h7>^>^;^^ F 6^^m 1 (7)r~^<^i^Mllj(Hj3g2 0(7)®J 
<^^> m^^^^y>':^^^F 1 3;&S|g2(7)T-;5'(*i^ 

[0 0 5 5] Hi (7)^m?jfc[Elg#4 1 (im^^m h7>'v^ 

:^9F 1 7. ^^m'iFRS^^tSo m^^^Vyy'y^ 

^F 1 7(DKU--f >'*iBl county ^HSllHlte 3 l<oy 

F 1 7COy->^ti}Sfei^^^9^^tTftSa^.iS^Ve e 
i:. -<-;^Jil|i(7)^m»fc[ElKffiS»®JEa^Vc s t 

mm^ti^o ±t^mj^i,^x^. m i(D'^mm\Bi^ 4 lit 
m 1 (Dmmm^^mmmm&^'f'y c s t:Wi-^(DmBiiC 

^iii()iHiK3 1 ^^Lxmi<r>^7hmmm^i oisxxf 
m 2 o#5Zi^®t)iH]is 5 0 ^m'i^-r^o 

[0 0 5 6] m 2 (D'&mm^^ 4 2 Jim^^^ H y V'y 

T^^F 1 8. mm=^R 1 osr^tfp h^v-:^ 

F 1 8(75 KU-r >fSm2(7)^ o y^^^^^Z 2(0 

9F 1 8(7)y-;=^ii|&fii^^R 1 0^i^\.X%mM^=f- 

vs St. -<-7.{t^2(omm.m^nmmmmEE^'f-v 
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c s s tmm^ti^. ±fe^^(^j:'9. ^2(D'^m.m.^ 

2<r>^ay^ ^iftlHlSS 3 2 Sr^^ L r Hi (Of- ^ i^nM 
aiHlSS 2 0 *3 <t l/S 2 </)r - ^ (Sfif HSftlElK 6 0 -^m^ 

[0 0 5 7] ±ie<7)<te>tcffi^^?ixfc-7:^^-- 

(0 0 5 8] ^-f. ^uy^Atlt^'^CWZ^uy^m 

7s^F6. F 1 2H^V;5^^^7^^{bL. 

an h7>v^>^^'F 5. F 1 3(75^— ^t;:JigfS<^SJp 

o^gm. •7;^i$^-95i 0 OTti. H 1 (OtfiAMSjiusS 1 

^XU^(DKB'f-^^^i2:^^. thtJ^'T-Ml. MO(D 

SS2 0(if)1^LTl/^:^.^l\ ;5«.U-y^aJ2 0 0-C 

II, m-io^iZ^^iblHlgSS Olttbi^-yr-f, ^PfldSS^MO 

||2 0x-^(*i^^lltjlHliJS6 OliSftf^L. EhS(C||2<D 
[0 0 5 9] iJ^ny i:^A;^li^T-C liCi^D :yi5^ff 

>^^F5. F 1 3fi;^->7^^^^7^^fbL. — l;^ 

an h7yv^;^^F 6. F 1 2(7)-<-y^-^(iElf^^OSif J(? 

(of^Sk. -rj^^-ffli 0 oralis m <7)»iiMifctHiK 1 
Ofiftf^-^T. -r-^J'A^Jiffi^D i7!i^bA;^^tLTVN6 

T ft-^-^iS A;^) $ ix/i t # H 1 (T^Sii^iblHJSS 1 0 

^U~y*l5 2 0 OT'Ji, |g2(7)ffii^^i!l[HlSS5 0;i^ 

So H2 0x-^^««F^»llHlSS6 0»l«)f^L 

[0 0 6 0] J^±(^5*'</^J: *:lHl8S*l, tJ^n -;/:^ 
A:^5S?-C ilc5:T'9fI"^;^i^A;^Lfc<ir#, r-^A;^ 

10 0 6 1 ] ^IHI^Stcj5i£i^5®»co^/^TI5i^-r 
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Idt-^-C-f-^ic/b^i^fiSrsa^LTi^-So tit. SSt^ 
i=-RK R2. R3. R 5 c7)*gjTLft^ a . ISfcili^^R 1 
K R12, R13. R 1 4^0lgfeifiS$r b b 

= { (iw-ih) / ih} a (Dm9e>^^mfz-r X o \z 

;^^:>^*i(cfg;^^i-6<h til;:, |g i *3ci:t/H 2 cox-^ 
{^^^HibiHigs 2 0,6 0 <??3c^*iHi8g«)flFi-je:'S'tigti 

[0 0 6 2] ttz. :^'MmmX\t'ys y h^-^- 

^m^^tix\,^^(Dx. :i^mMm(o^o\^4£^mM(om^ 

E> ftil^rtCT-^^fcft^ p y ^ ^A;'3LTV^6<7)T'm 

[0 0 6 3] :^mm0mi^B y h^-^- Hm#an h 
[0 0 6 4],isfc(c. :^^mi,::xbm4(Dmmm(Dii^mi^ 

*^0>^(?)||4O||JS6aj(7)-;?'^^- . y.\y-ymy\) y-f 

^ yuy'f'^^<D'^^mXhh. I114 (Ciol^TlD 1 <hl^ 

ifeiHissa 2^©l^#. m3*5^r/m4(^^miH]SS9 

0. 9 1 ^|gl:fcJ:r/m2t7)T-'-^{*l#^S)[Hll^S2 0, 
6 0 <b^n^^n^)l9cLfc.^^. ISfei^^R 1 1 > Rl 
2, R 1 3, R 1 4Sr^^^. Sli3J:tJ^m2<OSi2,^ 
iljlHlSSlO. 5 0^mi:iocttJ^m2Or-^^(^i$Mi!llHJ 

[0 0 6 5] m 3 O^mS^lHli^ 9 ^\tVy\^'yy^^Qt\ 

5. Sfel^i^R 7$r^ti'o h^>'v^;^^Q 1 StD::^ u^:' 
^(i^l OT-i5'{^l^^®)[ElS§2 0(7);c^ 

^->^(im2 0^1:?)£lH]SSfflSj^SEi^^Vc 
ss<l:. y^liffifit^i^R 7 4:^^LTft®agig^V 

€^SlH]8S9 Oli, S2 0Sl;flfLlHl^fflS5im/£5S^V c 

7^-^(^i$^SI,(5igS2 O-^-r-^'i^l^fflSMfi I hSr« 

[0 0 6 6] m4(75^li:?jS(H]gS9 lHh7:^v^;^^Q 1 

6, »SilSliF-R8$r§tfc Vy'^'yy>9Qi\^(r>^\^^ 
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aciHiss 9 lit. %2 (D'^%Mm^mwmB.^=^v c s ijttfii i h 

%(0%\£'km'^(r>nS£\z.WL%-t^:ib\z.^^ . "^2(0^ [0 0 7 3] ^4(^)^«S6Ih]SS9 wtnM^^VyV'y 

Stif^-rSo *[i]SSOf)<tt*. ^l*5i:t/^2(7)x-^5'i^ 1 6C0 Ki/-r >'^:J:m2(7)x-^^^^^^®)lHISS6 OCO 

^^^KjlHlSS 2 0 , 6 0;i5^(ci*}j>^i-6,^^l^#. ^HSfi^J y-:^co^iig^JBEas t . ^-p^(m2(^S«?tlHlSSfflS 

fcT-:?^i!iZitro 'f-^Xti^^C\\:,tL}L'0\t%-b^ ^4(O^I|i5ft[ElSS9 1 It. ^ 2 (7)^m?Jf£[HlS§fflS^i 

A;^?L/i<t#. ij^iAA.fcT^-^^rr-^tbi^ST-OO. mHi^^v c s s (^mffi^Fir^tT^mEECi^^l-^ w <!: 

6. \^fzt^^X. lElSS^f^CiSLn^m^ill I w+2 I ^^A;^Lyc<i:#. r'-^A;^il^T-Dl;^^<bA:^^ti5tf' 

(0 0 6 8] ^fi. 3^^!S0"'J-C(t. r-^?{^^^B#omit [0 0 7 5] #lH]S§^;:?jiti^6l;?fL(cov^TUi9^■r 

[0 0 6 9] ^^lfe0"'J"eit. lOCOh^Vv^^ 90. 9\\z.\%'f—^^^\z.*^^Wi%MM\'^t^'&^ 

^^y^XtiU(OXt]'^m^'^%(D2 9i(D\hfii'0. ^ h hill wfctt-'^r+^Jtii/h^v^cO-e. i^ii 

[0 0 7 0] *:^5fe<^JT-lt. X.rj%2(n 30 t^X^^o 

7-^-^j^^||gjlp]gg2 0. 6 Olr^LT#>!?^3*5j:r>* [0 0 7 6] ^fc. *SIJS*^fl"C-|tfifet^T-R 1 1> Rl 

||4(7)5e««ElHlK9 0. 9 1 ^M/S$-1trVN-5^«). S 2, R13. K \ ^ 'f-^%n^<OW^^myh 

[0 0 7 1 ] 2klc. *^0^(Cj:5^5(7)^j5g1^«JcOil^^^f$: [0 0 7 7] i^nMmx\t. 1 oOffi^^J)^ K 

• 7n .yT^iEiKoiHiiisiiT'foSo lI5^c^ov^Tll3 <b(5i ?i«9. ^h\z.^^i&^<^m'^mi^^m^-r^^t^'-x^^o 
-'<Dh(D\zitm-^^'^H^X)^j.T't<nm,m^'^^'t [0 0 7 8] *^ffi^'Jxit. mi:^^rj^2(o 

-So lEl 5 1:1*31/^X111 3 ^ 2 (D^:' n ^ r-^{*j^^i!)lH]S& 2 0 . 6 0\znLX^^m3i6XXJ^ 

Slj(HlK3 2 4:SK^*. ^3*3J:t/|g4(7)^«;86[HlK9 »4(7>^SSitlHlK9 0. 9 i Sr^f&^F-^XV^-Sfci^). « 

0. 9 l^^l:fcJ:t/l|2cO7'-^{^j$||l!jlHlK20. 6t^T-R7. R 8 coS6tM^^x.6 ^ <i: d <t "9 . ^1*5 

6ot^tl^'tlmm^^^^l^tc,^xh^o xxj^m2(DT-i^^nmW}Ja\^2o. eocommmti^ 

[0 0 7 2 ] m3(7)^^i5fL[Ei3S9 ottm#^*h7>'v^ mK.^ztfi^xts 9:mcmt^^ti^^^^^^^^<^ 

;^ F 1 5 . ffigt«^R 7 Sr'&t^o SS^a* h 7 y :^7. \z£^Wfmmmti^nSfiz.n^'r^ i: d^^t So 

^ F 1 5<7) KU^ ^{tm 1 (Dy"- 9 i^nmm^^ 2 0 (D [0 0 7 9] 

y-p^(D^m^f^ut. -<-:^itm2<Dmmm^^mm (^p^oa^i *^p>^icj:6¥^f=^m^iHi^(c*3v>x 
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m2] :^^m^^^^2(D%mw'^^^- • ^i^- 

ymy V yy" ' y^ y:f\E]^(D\3}^mvh6o 
■/my]) y-f ^ y^y'f^n<r>m%mx:h^. 
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[[215] i^^mz.^h%^(r>'^w\^^y^^- • 
yky}) yy ' y^ yym^(r>\3\^mxh^o 
[12161 mikco-^:^^- • ^u-:/M7y y:/- ya y 

10 B 1 <7)§iZiMiJlH]|JS 

2 0 mKDy'-^i^nmmwim 

3 1 ^i co^ n :y :^^i!j[e]S§ 

3 2 m2<D^ay^mm^^ 

JO 4 1 ® 1 <7)^mJftlHlK 

4 2 i^2(0)£li;X[e]SS 

5 0 m2(DmiLmw)\B}^ 

6 0 ^2<7)x-i5'i*i^gi«llHlSS 



[mi] 
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